(12) I* tt * ft Ifc , ;; -3 1 * r 4> 68 $ :h. fc H R ffl R 



d9) m&tatommm&HB 
(43> Bug-asm 

2004 ^6 M 24 B (24.06.2004) 




PCT 



H01L 21/027. G03F 7/20 
PCT/JP2003/015666 
2003^12^8 B (08.12.2003) 



(51) @ss*#»»sr : 

(21) BISUig##: 

(22) aSfflilB: 
(25) SSSWfga^gi: 

as) BR^Bgroi-ii: 

(30) ffSfcitT 1 -*: 
**BB 2002-357958 

2002 * 12 ^ 10 B (10.12.2002) JP 
*#S§2003-296491 2003 *8 R 20 B (20.08.2003) JP 

(71) ttKA(*E£|*<£ r< o*tg B(=OL , T , : fc a#tt 

iF«S«2R C *^^^ N) I JP/ ^ ); =Fl00 - 8331 

mJRSB^ftBE 3L©(*ij=.T§ 2 » 3 # Tokyo (JP). 

(72) fc«fctf 

(75) *W#/ttiBA (ifcfflKoUT;©*;: 



(74) 



(81) 



(10) BB^IH 

WO 2004/053953 Al 

^I^lasahiro) (JP/JP); =r 100-8331 TftHB 
^21 =TS 2S3 ^** 3 *-«-=> >«To1cvoUpT 

£2f ^^2, B ^ SHIJSi " ovuki) f JP/JP ^ T 100-8331 
-f-ftfflg A©M = T1 2i3f 

-=1 >f*3 Tokyo (JP). * (ARAUDai) fJP/JPl =F 

^8331 Ktt«^«BBA<Drt = TB 2 #Tii 

rro™ - = >W T0ky ° (JP) " ** tt- (OWA^olchl) 

2 » 3 * »3t£tt =. 3 > ft Tokyo (JP) 

ToJo^JP) S1 5fS,lMM ^ 

»«■ fBft * AE. AG. AL. AM. AT. AU. AZ. BA, BB 
BG, BR. BW. BY. BZ. CA. CH. CN. CO. CR CU CZ DE 

5> KE. KG. KP.KR.KZ. LC. LK. LR. 
LS. LT. LU. LV. MA, MD, MG. MK, MM. MW MX MZ. 
NI. NO, NZ. OM. PG. PH. PL. PT. RO. RU. SC SD, si! 




IT) 
ON 




2 . 7 28 29 



Y® *X 



31 A" 



| * ca^eo OU1 b y .ocai.y filIing the image p)ane sjde of 

<M optical system (PL) and the liquid (50). comprise TrL^ Z ? * Pa,tCrT, ° m ° thC SUbsBa,e (P) lhrou * h Potion 

n With this apparatus, an accurate pattern Se^ ^ «LTnL hv reC ° Ven " g "* ' iqUid (50) n ° Wed oul of ,he (P) 

O ou, of a substnue during exposut. by m^ZS^S " PPreSSmg enV ' ronmen,ai -en when a iiouid flows 



WO 2004/053953 Al I Iflfllli H IllfH |g[f HIH HBI 1111 HI Cf f |||| liffl jjlfllWI llfll HH lfl»» 1111 fill »ll 



SG, SK, SL, SY TJ, TM, TN, TR, TT t TZ. UA, UG, US, 
UZ, VC, VN, YU, ZA. ZM, ZW. 

(84) SJB ARIPO *$g* (BW, GH, GM, KE, LS, 

MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), jl— 7v7ft 
I* (AM, AZ, BY, KG. KZ, MD, RU, TJ, TM), 3 — P y 
(AT, BE, BG, CH, CY, CZ, DE. DK, EE, ES, FI. 
FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, 



TR). OAPI (BE BJ. CF. CG. CI. CM. GA. GN GO 
GW, ML. MR. NE. SN, TD. TG). 



WO 2004/053953 



PCT/JP2003/0 15666 



*m&TJ t -r x w B i^f/^ -r ^ »i x * * ±I3JBjs6 «* *i£ / 1 * - > & Aft 

d©:7* h 'J V^5 7-f XS"Cttffi**i5«3t»il(±x VX^7^t5?7^ 
*^-i>-<hS&ft^^5S*E*^-:>*£:ftWU 77^^f-yMS8iXf 

- v ft mx&n ufctf&Tx*©/**- >*®&%i$Jk ft ^ l Tattsizte^r s 

2 4 8 nmtifei^ MKjffiiftJlflDA r Fil+v^ U-+f© 1 9 3 nmfeiffljb 
<**ioo&3 0 ££x «*ftfT-5P»l3l±x M&&£mmizM&%%&. (DOF) 

R = k, • A/NA ••• ( 1 ) 

<5=±k 2 • A/NA 2 - (2) 
ZZT's AttB3taH*x N Att«!K^^©PfflP»x k n x k 2 li:/C]-bX#x 

i&Tfc£.o (D^x (2) itj;»9x ^^Rft^to^^toiZx mytmm\*& 

< LI, HnftN Aft*t <-f£*ix Jfe^£<5*^<&S;ifc##fr^ 
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£SB5g9 9/4 9 5 0 4^«liR5^**iTt^S>aaas^a3R**LT^?)o -CD 



2-1 . emA) izfrzztzwm 



2-1 . emA) tztezzt*mmLi:m&AZfa±Tz>tii*>iz, m&Mm* 



>3£dili£i;fci*o LfrLfctf6>>. 1! 1 4 l3^-T4H^Eia)ct5 £*EP(DJ8a2fI 
« E «tft£ft3**0)8l&fl(J* 1 OOir^ttLT. ZCDgffi P<Z>:n 

& *> L . MP S?{ftiMBH £ tfSir 5 T^ftO^SSi: 
<0/t*->te^fflJ**f&&4ifc<fc*fc^;hJb<£i;£ e MlZs 'MthLlLfoMzJ: 

k> v s*s p * jz&Tzm&XT - ismm<Dmim& & x\znv*± d £ * & 

^^u«t^l3l"i,c:ht#xt>tLi>/)^ai>-/>$It|iE(Z^^^toS^SSLT/\ 0 ^ 
SB#l3fcH\T. CMP^MCDSFJgMI^LT^X/XTrfe^S^P^M-^^ 1 ? IT 
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(p) ±i3te¥UT*«*a3t-i-sa3tWT?&oTs 
n$->(D&z^mzm*r%mz%^?h (pd 

(EX) ^**i5„ 

* e> tia h h t, iz, mfc&&$?%mRXT-i;mm<D&ffi%i£ s iz$nzfte ztm 

*n*a<D&2<DWffilZ®.Z.[£, JW->(D&&mft (5 0) ^^LTM±H 

tfriESftf*«tS«l« (1 ) 3^6fltl&**ifc»f*:4lsIiRr«l|iRM (2 0) 

ItiflBtUilX Hul2«^ro±^^e>^0)[£liK$:L«:U^^S (EX) 
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*»^0*3ffl»«||z«itf % /T^ (5 0) ^^LTS^ 

'w-><Dfe*msuz&&-f zt&Kft&m (pl) ^ 

««P-(2 4) (26, 28, 29, 30, 32, 33) ± s 

l*Mn»Zm\Zti*Smitmrt*W&mm (2 0) h*«lit«BAm 

(ex) ^aet^tiSo 

*«W(D»4©»*lza6A(i % /^->CDi & ^ (go) ft^LT**R 
(P) ±KI«LTaHS*B3fer;6»tei»-c&c>T\ 
'W->(Dte*mmz1k&-tZ&%,XSj!im (PL) £ % 
tfri23&E£ffiH$*-33&|fi*-r- 2/ ( P S T ) t N 

(2 0) fct«li*«3t««A«a« d n*. *M(0S^Mtt. Ifittaafrti 
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TiEffi ffitSSmTfeot, 



n 3 it. fetes xj^vmnRy xjMD&mm&^-tmnsb&o 

®9 (a) atf (b) |* x BiR*«<Oft<D*Jt^JB*gtr*S:fi«J&KBBlT& 
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mi 2(* N IM««r3J:**<*:|SJfttttta)ft(Dit«»*^rBDTfeS. 
■ 1 3tt % / W ^CDiJIlKD^J^t 7 □ - ^ t - h iT^ 5 c 

.WTx *««0>«*««»lf^W^i![a^ft^ot^T:ia]ir*#!H.U*3y6|ft 
IB 1 

Tl ^ 7 ^^ M E L TJfRWr 5 BM*¥* I Ltv ft** E L TBHd 

tlfc V* *M<DJ1*- XD&tmWiXzr-i; P S T tl"Cl^«R P I3& 

*->tmpfzB**££s&B*Mt (jwi7*t=>^fv/t) 

t*«*t«i:LTIWit5. ttTfl)tt«l:fil)T, #E#**PLflMfettAX 

*mm*fa *xtt^ % zi^xvYi^i:ii<t^ (m 

*YB*fiiti-*. x«l y$4 n au*z**ib9*ft**;h.* 
tlx ex. ©y, Mez^n e i^^^ x 
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(M2 4 8 nm) *©»a?*Mfc ( D U Vjfc) « N Ar Fi*«>?l,- y% 
(ttAI 9 3 nm) XtfF t U— tfft 06*1 5 7 nm) (V U 

V&) fc£#fl§ue>*i5o **JfiJBlBTf(iA r F a:*!,-? U — y&fcffl 

©7fe*ft A X luMfc f X Y 2 ^Tc^ii nTfilXtf 0 2 #fn] 

vigfi^S MSTDd«fc$SE»£jh,3 0 77^7t- ^IEft£t« MSTD It frJSP 
TK:«fc »3»Jffll**iSo 7X^7f-vMS T±©T^^M©2;Atc^ 

ttftijffli £18 C 0 N T lima £ *i£ c %\mmW CONTlib- tf^itffltHIMSJR 
l:*^t^77^7f-5?afc81M8TD*IB«:fP77^7f-S;M 
S Tlil£&£tiTU£>V;*£M©{£S>*to£fT-5o 

p l it, 77^moa^ - >ftwrje©isa5«¥iSTaE« p \z&&m 
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^PUl m&temptfiMyLtt 1 /4&3IM41 /5<D«r/J»3R-CfeSo & 
tt»mPL©ft«»J (StSPflJ) III*. *^f¥t^ (U>X) 6 0MPK 

^LT^t5Z7T->5 1 Z7f-v5 1 ^nXYXf-v5 
2i:. XY7f-v5 2^$im^-7 5 3t^TU5 c atlfiX^-vP 
STl*V-7^-*ii$(DmKXT- SVUM PSTDl3j;«3ig»**iS 0 Ste 
^-vfE&gtfiP ST Dli#JffllMC0NTl3«kt}»iJfflicar*iS o ZXx-v5 
1 fciEKnt-Sd^lZlefcO. Z7f->5 1 l3«i$c**lT-l^sa&t5P0!)2«l^iRllZ 
*Jl*5&« C7*-*X{£S) , 0Y#ftl3fcM*S(fc«#*!lBI£jh. 
So X Y7f-v5 2$:IEib-rsc:i:l3ct 0. PcDX Y ^l-fcltS 

(Dmm*-*- h7*-A^S, Xtf*- h U^'J >^"^T^fi7 l c^:^P LC7) 
^SlZ^-tcttii^. XY7f-v5 2li^5P0DX|£&^-[S]SU f Y|4^-fp]{333l^S 
&M&to£fT-5o &fcs ZXT-is£X Y XT-is ^IzWUfT^i^Zii 
lit ^ Strt&Uo 

SSXf-vP S T (ZXx-v5 1 ) ±(^|* N »f-vP STtt&lZ 

*St»^*PLt#LT#»-*-S»«i«t5 4*«ISl!l^&tLTL^o £fcx *$iiii5 
4l^fS]1-?)fi[SI'lib-if^F}$it5 5 A<KI^6tiTUSo i«7f-vP S T 

±©»s p cd 2 ;^5L^iS]£D&g N xifiaitefttt u --y-'T^it 5 5 Met k> u y;u* 

-f AT?tf«**i, 3tf!l!!&£tt#Jffl)g1tC ONTI;ifcB2)c*ih.Sc, $18tC O N T 

it u -+fT)M+ 5 5 (otfmmmzm^s^Tms.x'r-^mmmm. p s t d zmm 
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*mmm-n\t, m^tm^mnmzm< L-cmm&*fa±+ztt&iz, m 

*5m<djw- xD^ms. p ±izte^ ut n siwfeu s*s p v>mm£&&%i£ 
mp LCD&fcpmcoyemm* (u>x) 6ocd« (t®) 7 ^oramm^© 

X 6 0 CD^iS® 7 li&jjS*^ P L P KRlfmS. P <fc 9 -H*'Jv£ < s fio 

to* 5 0 liSU^m P L(D<ftaB«lZ»WfWtatfe**lTUS«|Bftt3feoT: 
u5o -r«cto-fex &&ft¥&PL£m*P £(Dffi(Dm&&&lt&fiiPJ:K>+ft\Z 

ftt£(Dmi& ( gifcSL hij&. i ») StfKrFx+v7U-if^ (M2 4 8 n 
m) «(DX4I^ (DUVt'c) hLfc^Tt, i*i6©«3fe3fe E L 6»ftSTflg 

S^gEXfi, iftU^* P L CD$fe«(® (U>X6 OCD^ii®) 7<bS*£P 
fc©m©SBB5 6l3Fif^:©>«^5 0^#t*g-rs^^^S1 ggfifl5 6 CD>$ 
#50, -r**3^a£*RP±(D}af*:5 0*Iali|XTr?>Sg2lHliRSI«i: UTOSftttlsliR 
8t2fc4tATt»5 0 14 x SKit^P L(D*lBfl!)t»Wffl*Il3 

x. aufSMs 6izm&-tzmw5 o(D : ^m%mmr^m.mmmm.tj:t:^mx 
itmto jx)14 wmmz tin^o mmm^m 1 te&tsw 3 a ;xjm 

^#0j^^s2i4, ®HRLitm#5 o*usvm-tz* 

^tln^o mi*®i&mE:2\zi*\2i>tm6<D— &&&&&& ti* ^m6(omm^ 
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6 *<fr UTffilW 5 6 ©flJEf* 5 0 4EMX*-3 0 2*M 5 6 l^afls 5 0 fe»fcrHU «J 
2SIH5 6lz»LTJ|tttB*Mi!ifcOHff36«a>»#5 O^tUttli, a&ttm 

0 6 ctomiix-rso citiiict o&i^^p L<o%mmi tm* 

P tCDMCDSfH 5 6 izmft 5 0 #«ft£*u ifcilSB#tfJfcJ5££ *l£ 0 3 IT> ffeij 
SPitC ONTttv ^m$^g 1 ^»^i> d hTSF B 1 5 6 (;:**« J*{ftB$H 
m tz K) ©^^fi^eSHS^^Tffe ?> h «& IC> ^miR^g 2 fcfcjfflf 

^PLI^LT, "7**M#-X#6) (X(4+X^[qJ) (Zligjg V-e^KjTSCD 
iZllfiJL-Cx XY^f-y5 2^LTSffiP)!)HX^ (XI4-X^fpj) 

• V (jSfiftlBtt*) Tf^BtSo ^LTx 1 o©i>3 <y hi^OSAH 

Lx WTx X=rv7 ■ y> K • ^4^^>^Tr^va >y H*J*l;:tt««3te«yi 
*<JKJfcfT*)*l*« *IQfiJBlBTtts S*SP(D^K^-fRjl3>^oTStSP0D^l!j^^ 

EI3lix LCDU>X6 0(D9cm%V6 OAhv ;3M*5 0£X$47d[>5] 

II^-TS^y X)IA (4A — 4C) hx fcf*5 OfctgiR-f £®iiR/'XJI,5 
(5Ax 5B) fc©{£«H#&^-*-®-efc3o E3l;:a3UT\ U>X60<D$fcii£ 
SB 6 0 AcD^[4Y$^(Rjl3$ffl«U^t*ti:/&oTB l 9x BUB^JRP LODU> 
X6 0©5t^P6 0 A^:XI4^fS]lZttt;ct-5l3x + X^IrKMI;: 3 oflDflUS/ X)l 
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l**. *LT, m&JX)l4 A~4Ctt#^*3fe*LT»f«ftfc«ti 
**U EUR^XJUS A. 5BI*lfil««4*^Lr*#iaiR|t«2tfflK*nTt» 
i>o m&;X)\,4 A~4Ctl2l*^X;i,5 A. 5 B££5fci»a&6 0A©4= 

^I3^LTBS1 8 0° SfeUfcfe^lI, #t^y X ;U8 A-8Ct, @iRyxjb 
9 A, 9 Bii^iBS^tlTU^o #t^yXJU4 A~4Ct0i|Xy X;U9 A N 9B 
i:ttY$fi^fn]l3^S/Ii5?iJ^tLx X;U 8 A~8 C fcEjifcy 5 A N 5 B 

hliY$fi^rRjlZ55S('iH?iJ^tL> ^^X;U8 A~8CI4<W&*1 O^LTHS 
1 *u E^yX;U9A N 9 BteCsJiR^I 1 £^ LT»#|5J]R 

AO«H«ur2W0/^Jt»5 0<Ott»Xttl5lJ|R*fT«5 J:3I3 LTtJ: 

ifcfcx a^P©^ffil«UiLfe«[f*:«:|5|"*R-J-5i3|iRtR«2 OO-HftJgffllto 
vPST) ©$*ffij8n?& »? x B6ttTOtt'*»fiBiaTa5So 
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So >£ftMgP*t2 1 l4F^«£*«*RtK$M*TfcoTx ZXf-v5 1±[: 

»SB2 3 tS!*rr£;TJ§2 2*^fiE*tiT*J0x StHHl 2 3 IZlBgSftT i^MW 
»iRSM*2 1 ©!SaJf±aEBS2 2CSH«$*LTl^o »#»ilxaJ«-2 1 14. #1x14* 
#>?L5f-b ^ 5 * £ X ^(D&ll&ftmiZ ck >3 *3tJ5££ ft"Cl^?>o fe £ i \ f 4aM*qRiRSP 

5S45Ph©MI3l4v :©«SP(lD^||^fi^Dit?«tt0||8ll)7L- h 
SP5 9#KW-e>*vr"l*£o Mftb^U- hgps 9(Dil®CDs#l4ZX-^-;>-5 1 © 
/jv^ygp 5 7 lZ«M£*iTUS«tE P(7>«®6Dtt£ iiff K— Br*"* «fc-3 IZSSKt* 

tfjftfS&SS* PLCDU>X60 ©Tl3&«-r 5> <fc o ^^-a-Trt N P L 

ffi U >X 6 0 P £ ©Mtjjft 5 0 d h *<T S & cfc -5 IH& o 

$*lTUS}«f*»i|XgB«-2 1 I4x »2|sliR^itt LT©»fls[5]iRg«2-e@iRL 

So Z*i6^tb8P5 80)**i*tLl3l4x £*RP£i»^#rafcto©iR*?L2 4 
*<KI±6tLTUS 0 ^tTv i»S?L2 4(D^ti^tilt, Z^f-y5 1 ft Stiffs 

a5l3l4^©^lHliR?L4.6^s9!l^t>tLrL>5o 3 t. ^Is]i|X?L 4 6 14. 
MW2 1 lli^LTU5SSESS2 2 IIJfiBILTi^o $t£»KSP#2 1 

(Sflffi2 3 ) t»«LTUS3t8S2 2tl4S!J<7)368S*eitT. Sfcttlsliim 4 6I3 
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MM2 1 aw«ttMML4 eo^tiiziHidnri^suiz 2 

-*x *B2 6cz>felj|ttPtt. z^^--;5 1 *aHdtt«-&*ifc||n 2 7& 

fcW**ftTl**2W2 5tt. Z^-2;5 1^aj|^ 6tlTl ^ wgS30jD 
-SailM^nTl^e -# N * K 3 0<DflUltM* % Z7f-v5 1 n^Bizis 

«*ftTH*. tt*RiMW2 1 &Wft*EMX?L4 6»6tt|fiPi^ W:S|i| 

B*?L4 6MWE«WL2 4*»6EW2*tifc»# (*) (ffift) **** 

*U W1^>^2 7fcJi2^>^3l©#^, 3 - W i( H - OT|dtl4o 

*>^29, 3 3©Wi*|»jtf*ci:af C r#*. »K 3!2*>>7 2 7. 3 1 
©**l**ilZtt*ibSW2 7 A, 3 1 A*«|*&;|iT:fe0, *tt-fe>*fcirSft 
or, «#*WM»*,fc6»ttiaB|2 7A. 3 1 A******,* j^fcfc 

ftfe, »WRiR«W2 1 («»2 3) l3«»LTt^aBS2 2 (^^27, 
/^2 8. ^>72 9) fctt»fl>fiWttt^T. «#@JR?L4 6lZjMt- 
*«t^Cl,TtJ:u c 8 51381^; 2^-s;5 1ffl+Xfl«|»icttY 
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> p s t jz □ - 6 x mmmc o N t , 
*«2**»u ffi»5eiz*(*5o©«aMP»*«rt-rs cbi»-) 

»iiC ONTtt, ««*** I L (3 J: 977 * M *fi** E L 
U >Oftfi»^ PLM^SO L-CME P 

**« 1 * & tiftft* 5 0 li^[DUs- S 2 J: 0 EU»**i* c t-c i 

— KSP 5 9 iict oinxm p l tattsp tomizm* 5 o «** 

****** 5 - **^«#5 0{4«HWjRi B #2 1C*JR (Bite) z 

z-c. *y»wcoNTtt, ±e»{mwKi 1 awwuRM 2(Dilt ii 

J: 0 , *B<Dffift £ ktl M2 2*tffrSS2 6^Lt11^^ 2 7 |» t , 
& £ *i § «fc -5 \Z L T Uto t> *i 3 o 

®nW«(±6tifeiMBft%4 e**LTBB<DMU:fc* teS » 2 2Wr 

5 0 *<£« P 6 ft*ft*r § fcti>® 2 4 CilAt * * ft 

So *«L2 4ftt. ^1^313. W30atfi2^31t 
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S t £ t, IZ, R*?L 2 4 l3;jfcA Lfc»* 5 0 2 5 3 0^Lrg 

2*>*3 1 ffcto*. »t?L24i:aULfeaft50 

-©fc*<D«»2 4ttMP(DOT«lERW-6*ifc*#|HWX?L <E)iR* 

nfT^^tia^T, (tk) ^a* (&*) £*amr* 0 m2*> 

L P p ©jflfcfftgfcfcs $ . ±a Lfecfc -5 IZ, 

*(*5 o©-»ttttEP©^,: ft ajt*iiitt*c*i e *wee»Ttt. 

5 0 AWE P <D*MMl;:tttf| in . P L tmz P fca>M*+»te*# 

5 0-e»fc-TCfc*«Tf#*^^^ IWttlCONTtt. «a»»*«fiP(Dx 
v2/1W«Et**i:*|^ **U»LTJ£M5 6~t<D*tt*Hjji*: 

r sn 5 e 0*0*110111 rc o <Dm»mtA * {«* * 5 z 1 1 © a> &< 

t\ wwwcoNTtt. i--tfT*tta>«RPtt«fc t in S j|| Ica i^ l , T% ^ 

1»V/*fcl*«#|5|jRlt«2©«!l»tffoTt J: <, fejiMi, £ 
K Ift2*>*2 7. 3 2, MtMi*B2 6, 3 omz. BUX Lfcfc 
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^m^n^m^izit. fti&f 3, ^/x;ma~4c, Elixir rv® 

OrottteXtfigiRtffTfetiSo «EP3&«-X*-«|l»Bi«|««ztt % 
il&f3M^/7:;U (4A-4C) ^ir-M^i1^b^5 0 
* < *Sf5^^PLtaKRPi:©HJi«|6**iSft«fcl3. i°]iJXyXJU5 (5 A. 

0 hiS P tffil^lfetcfc? II - X^lSllI^ 5 0 ^EpXb 
^10, i^X;i8A-8C, ls]iR*1 1 \ 7kZff°}i&.S X)l 9 A x 9 Bftffi 
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